Retrovirus-mediated transfer of the herpes simplex type I thymidine kinase gene in alloreactive T lymphocytes.
We have demonstrated in previous studies that retrovirus-mediated transfer of the herpes simplex thymidine kinase (HS-tk) and neomycin phosphotransferase (neo) genes in CD3/IL-2 stimulated primary T lymphocytes followed by G418 selection resulted in T cells retaining both interleukin-2 (IL-2) and alloresponsiveness and specifically inhibited by ganciclovir (GCV). A clinical trial examining the therapeutic potential of such gene-modified donor T cells after allogeneic bone marrow transplantation is presently underway. In the present study, we have investigated the feasibility and consequences of replacing polyclonal stimulation of T cells by an allogeneic stimulation prior to retrovirus-mediated gene transfer. Exposure of allostimulated primary donor T lymphocytes to retrovirus-containing supernatant resulted in T cells resistant to G418 while maintaining a strong, GCV-sensitive, allogeneic response when subsequently restimulated with the initial allogeneic cells. Control nontransduced cells identically stimulated exhibited a weaker, GCV-insensitive, allogeneic proliferative response. The transduced T cells were also capable of GCV-sensitive alloreactivity when exposed to third-party cells with, however, a lower proliferative response than that seen with the allogeneic cells used for stimulation at the time of transduction. Importantly, this difference in the proliferative responses was not observed with control nontransduced cells identically stimulated. A similar response pattern was observed with respect to pre-cytotoxic T lymphocyte (CTL) frequencies. Overall, retrovirus-mediated gene transfer after an allogeneic stimulation can lead to efficient transduction and the pattern of alloreactivity of the HS-tk-expressing cells is consistent with the preferential transduction of alloantigen-specific dividing T cells. Such an approach could be used to generate cells both strongly alloreactive and GCV-sensitive for in vivo therapeutic use.